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331. An ellipsoid is placed in a field of uniform magnetic force, it is required to find the magnetism induced in the ellipsoid.
The theory of induced magnetism is discussed in the section on magnetic induction. It is enough for our present purpose to say that when certain neutral bodies are acted on by magnetic forces each element dv of volume becomes magnetised in the direction of the resultant force F which acts on that element and that the intensity I = JcF. The constant k is called the magnetic susceptibility ; another constant JJL = 1 + 4-7T& afterwards introduced is called the magnetic permeability.
Let I, m, n be the direction cosines of the direction of the induced magnetisation at any point P of the ellipsoid. Let X, Y, Z be the components of force at P due to the field, Xf, Y'} Z' those of the force due to the ellipsoid now become magnetic. The force F is the resultant of X, F, Z and X', F', Z '. Since the intensity / at P is given by I = kF, we have
Let us assume as a trial solution that the ellipsoid becomes uniformly magnetised in direction and magnitude. We then have X'=:—IAl, &c. while X, Y, Z are given constants. The equations give at once
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Since these equations give constant values for the components of magnetisation the trial solution satisfies the conditions of the problem. This therefore is one solution. If we use the constant fjb instead of k, these equations become
332. Ex. 1. A sphere and a circular cylinder, constructed of the same kind of material, are placed in succession in a uniform magnetic field, the axis of the cylinder being perpendicular to the force. Prove that the intensities of the induced magnetisms are in the ratio 3 (AC + !) to 2 (/x + 2). [In a sphere A, B, C are each equal to 47T/3. Their values for a cylinder are given in Art. 232.]
Ex. 2. An elliptic cylinder, which has one transverse axis very much longer than the other, is placed in a uniform magnetic field with its infinite axis perpendicular to the direction of the force. Prove that the intensity of the induced magnetism when the transverse longest axis is in the direction of the force is approximately ^ times that when the same axis is perpendicular to the force.

